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This is a compilation of some measurements done ainhersity of Minnesota
and Caltech. The Caltech data are taken from NUMI 4bde published with
this document. The dependence of light output from th&\ikker is best fit by a
parabola.

Measurements

The Caltech measurements are described in NUMI 414, ¢ooste this NOVA Note, and
will not be repeated here. The tests done at the thiiye@f Minnesota were done with a
small area liquid scintillator cell of approximately 25mmi#2h cross section. A single
fiber was inserted into the cell and the light outpuhodugh-going cosmic ray air
shower particles was measured. The mean light oudpettch fiber was used as the
measure of the light collection of that fiber. Fbef different diameters were used. The
results are tabulated below, shown relative to the . Gibver:

Fiber Relative light
Diameter(mm) output
0.25 0.12
0.50 0.44
0.75 0.64
0.83 0.74
0.83 0.73
1.00 1.01
1.00 0.99
1.20 1.17
1.20 1.17

Multiple measurements of some fiber diameters werd, @seindicated in the table, and
are simply averaged for the fits.



The Caltech data are tabulated below:

Fiber Relative light
Diameter(mm) output
0.70 0.57
0.80 0.67
0.90 0.82
1.00 1.00
1.10 1.14
1.20 1.31
1.50 1.74

Polynomial and power law fits assuming a 5% error werdenta the combined data
from the University of Minnesota and Caltech measuremehtsarabolic equation, -
0.1+0.85x+0.22%was found to be the best. The best power law fhauit any offset
had a power law index of 1.4, in agreement with theltresported in NUMI-414. A
better fit, and a smaller index of 1.2, was found wherffset was allowed to vary. A
straight line fit over the whole range was not a paldrly good fit, since it
overestimated the slope at small diameters and unoheaést it at higher values of the
diameter. The fit parameters and graphical resultstaven below, along with the
ROOT code used to produce them.

Fit results:

Parabolic fit to data. —Best fit.

[ Parabola [0]+[1]*x+[2]*x*x | ho' ™ 21044 002279

[l 0.8493 + 01008
p2 02247 + 007965
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Straight line fit with offset parameter, slope is 1.12.

Line [0]+[1]*x
[ Line [0]+[1]*x |
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Power law fit with fixed intercept at O, has power ladeax of 1.5.

| Polynom [0]*x*[1] |
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Power law fit with offset parameter, best power laas index of 1.2
|_Polynom [0]+[1]*x"[2] | ho' ™ umm:g.ﬁi:ﬂ

[l 1.03 + 0.03417
p2 1.247 + 0.09432
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Appendix A Code used to produce plots

The Function bel ow was used in ROOT to produce the plots. It includes
the data fromCl T and UW st udi es.

{

Double_t DIAMit[7]={0.7,0.8,0.9,1.0,1.1,1.2,1.5};

Double_t LCcit[7]={0.57,0.67,0.82,1.0,1.15,1.28,1.70};

Doubl e_t DI AMum[ 6] ={ 0. 25, 0.5, 0.75,0.83,1.0, 1. 2};

Doubl e_t LOumm[ 6] ={0.12,0.44,0.64,0.73,1.0,1.17};

Doubl e_t Dianf13]={0.7,0.8,0.9,1.0,1.1,1.2,1.5,

0.25,0.5,0.75,0.83,1.0, 1. 2};

Doubl e_t L(Q 13]={0.57,0.67,0.82,1.0,1.15,1.28,1.70,
0.12,0.44,0.64,0.73,1.0,1.17};

Doubl e_t dL( 13];

gStyle->Set OptFit(1);

for (Int_t i=0;i<13;i++) dLi]=0.05*L]i];

TG aphErrors *LQgraph = new TG aphErrors(13, D am LG, 0, dLO);

LQOgr aph->Draw( " AW ") ;

LQOgr aph- >CGet Hi stogran()->Set Titl e("Line, force zero [0]*x");

gStyl e->Set Opt St at (1) ;

TF1 *nypl = new TF1("nypl","[0]*x", 0, 2);

LQgr aph->Fit (nypl);

cl->Print("1paramine.gif");

LQgr aph- >CGet Hi stogran()->Set Titl e("Line [0] +[ 1] *x");

TF1 *nypl = new TF1("nypl","[0] +[1] *x", 0, 2);

LQgr aph->Fit (nmypl);

cl->Print("2paramine.gif");

LQOgr aph- >CGet Hi st ogran() ->Set Ti t| e(" Parabol a [ 0] +[ 1] *x+[ 2] *x*x");



TF1 *mypl = new TF1("mypl", "pol 2",0, 2);

LQgr aph->Fit (nypl);

cl->Print("parabola.gif");

TF1 *mypol = new TF1("mypol ", "[0]*x*[1]", 0, 2);

LOgr aph->Get Hi st ogran()->Set Titl e(" Pol ynom [ 0] *x"[ 1] ");
LQgr aph- >Fi t (nypol ) ;

cl->Print("2paranpoly.gif");

TF1 *nypol = new TF1("nypol","[0]+[ 1] *x*[2]", 0, 2);

LOgr aph->Get Hi st ogran()->Set Ti t| e(" Pol ynom [ O] +[ 1] *x~[ 2] ") ;
LQgr aph->Fi t (nypol ) ;

cl->Print("3paranpoly.gif");



